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7 Battery Reliability Laboratory at PNNL
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Obijectives
A Establish a world class battery testing laboratory to predict the lifetime of battery components

A Utilize strong on-site characterization facilities (i.e. NMR, XPS, TEM, APT, etc.) to understand
degradation mechanisms on batteries tested under grid duty cycles.

A Create innovative material solutions to existing technologies to increase reliability by understanding
Materials-Performance relations for various battery technologies

A Provide battery operation guidelines and independent validation of performance to end users to
maximize battery lifetime

Duty Cycles
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Northwest  Battery Cycling Capabilities

A9 Channels 120V DC 200A
(Regenerative)

A 16 Channels 60V DC 50A
A 192 Channels of single cell testing
AModules up to 10kwW

ALead Acid, Na metal halide, Iron
nickel, Lithium, and redox flow
batteries
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A C&D Batteries are being tested at 2 peak shaving conditions
and to frequency regulation conditions.

A Peak shifting done at C/2 and C/8 rate at 50% DOD from i &=
100% SOC Discharge Capacity loss Vs Time

A Frequency regulation done at same power level (maximum o g
socos | S — rr:
60.00% N\“'

1090W) at 57-37% SOC and 80-60% SOC
A Degradation rate not affected by duty cycle

PSC/2rate
S C/8 rate
FR (80-60)%
FR(57-37)%

city Retention (Ah %)
bt
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A Recovery in capacity probably associated with reconversion
of dead zones related to insulating PbSO4 back to Pb at
negative and PbO2 at positive for modules with minimum
SOC at 50% . Discharge Capacity loss Vs Ah mileage

A This does not happen when the low end of SOC is 37% - more
difficult to convert PbSO4

Months of Testing
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X7 Na Metal Halide Testing
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AUnder peak shaving test at various
power levels for the last 6 month

AMost test at greater than 80% capacity
utilization

AOver 100 cycles

ATotal energy 1100 kWh charge 820
kKWh discharge (9.6 kWh/module)

ANo significant degradation to date

ASee poster ses=NiClgn N a
(Zebra) battery module for daily peak
shaving application

6 hrs Discharge for 8.5 kWh

4 O Nominal Voltage: 48 VDC T\
(48TL200 Module)

U Module Energy: 9.6 kWh

U Module Capacity: 200 Ah

U Module Power: 2.3 kWh (C/4, discharge)

Q Energy Density: 91.4 kWh/kg

O Dimension: 19.5"(w) x 21.9”(d) x 12.6"(h)

A Cost: ~1,000 $/kWh

U Environment Temp: -40 to 60°C J




